Abstract. Narrow-line Seyfert 1 (NLS1) galaxies are a sub-class of active galactic nuclei (AGN) with relatively low-mass black holes, accreting near the Eddington rate. A small fraction of them is radio-loud and harbors relativistic jets. As a class, these provide us with new insights into the cause(s) of radio-loudness, the blazar phenomenon at low black hole masses, and the operation of radio-mode feedback. The NLS1 galaxy RXJ2314.9+2243 is remarkable for its multi-wavelength properties. We present new radio observations taken at Effelsberg, and a summary of the recent results from our multi-wavelength study. RXJ2314.9+2243 is radio-loud, luminous in the infrared, has a flat X-ray spectrum and peculiar UV spectrum, and hosts an exceptionally broad and blueshifted [OIII]λ5007 emission line, indicating the presence of a strong outflow. RXJ2314.9+2243 likely represents an extreme case of AGN induced feedback in the local universe.
1. Radio-loud NLS1 galaxies NLS1 galaxies exhibit many extreme properties among AGN, including, on average, super-strong FeII emission, rapid X-ray variability, near-Eddington accretion rates, and rapidly growing low-mass black holes (e.g., Grupe 2004 , Xu et al. 2012 , review by Komossa 2008 . Their radio properties have only been studied systematically in recent years, revealing a number of surprises: as a class, they are less frequently radio-loud than broadline Seyfert 1 galaxies (Komossa et al. 2006) , but some of them are beamed (Yuan et al. 2008 , Angelakis et al. 2015 , γ-ray detected (Abdo et al. 2009 , Foschini et al. 2011 , and appear like classical blazars, and at least one of them is puzzling due to its exceptional host galaxy morphology (Zhou et al. 2007 (Komossa et al. 2006 ) at redshift z=0.169. In order to understand its nature, we have obtained multi-wavelength observations of RX J2314.9+2243 with Swift in the optical, UV and X-rays, with the Xinglong telescopes in the optical (monitoring and spectroscopy), and with the Effelsberg 100m telescope in the radio band at multiple frequencies and epochs (see Komossa et al. 2015 for details), including new Effelsberg radio data taken in October 2014. The spectral energy distribution (SED) of RX J2314.9+2243 shows a broad hump extending between the IR and FUV, a steep downturn in the UV towards shorter wavelengths, a steep radio spectrum and flat X-ray spectrum. Its steep UV spectrum (α UV = 1.6) is likely intrinsic, since we do not find evidence for strong reddening in the optical spectrum. Its IR to FUV SED is consistent with a scenario, in which synchrotron emission from a jet dominates the broad-band emission, even though an absorption scenario cannot yet be fully excluded.
So far, no variability in any waveband was detected, with the exception of the X-ray band. In the radio regime, its spectrum is steep (α R = −0.76), more reminiscent of CSS (compact steep-spectrum sources) than of blazars. Yet, its marginal γ-ray detection with Fermi (L. Foschini, priv. com.; Berton et al. 2015, in prep.) , if confirmed, likely hints at flaring due to a relativistic jet. The observed radio emission likely represents emission from a quiescent jet component, and, indeed, the similar radio fluxes observed with NVSS and at a much later epoch with Effelsberg suggest, that RX J2314.9+2243 was not in a flaring state during the latter observations. New radio observations were carried out in October 2014 (Tab. 1), and the radio emission remains constant within the errors.
The high blueshift of its very broad [OIII] component, 1260 km/s, is consistent with a face-on view, with the jet (and outflow) pointing towards us. RXJ2314.9+2243 likely represents an extreme case of AGN induced feedback in the local universe.
